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The substance of the steel must be reduced in that part
of the cutter which is the last to become cool when it is
immersed in the water, It is obvious that the part which is
the last to become cold will be half way between the man-
drel hole and the circumference, consequently large cutters
will require to be dished out or turned concave on both sides ;
or if a few smaller holes than the mandrel hole be bored round
the mandrel hole, it will answer the same purpose as turning
each side concave. Either of the above plans will greatly
reduce the risk of all large cutters breaking in hardening,
and it does not materially reduce their strength or stability.

It is obvious that the method of turning the sides of
large cutters concave cannot be adopted with cutters which
require to have teeth on their sides as well as on their cir-
cumference ; still holes could be bored through these, and
probably it would not in the least prevent the cutter from
doing its work ; still the cutter, would not have a very pleas-
ing appearance, and it ^cKiltl not look very mechanical
Consequently, instea<jL/f)f boring holes in these kinds of
large cutters, it wo be better to make the mandrel hole
large in propqptffon to the cutter,

Perhap^it will -be of some use to hint, as it is a very
valuable bint if properly taken, that a circular cutter of any
required'''thickness, and y inches in diameter, and which
has a 3-inch mandrel hole through its center, is less liable
to break in hardening than a circular cutter of the same
thickness, 6 inches in diameter, and which has a 2-inch
mandrel hole through its center,

There are numbers of articles besides cutters which re-
quire to-^e hardened, where it becomes necessary to bore
holes in them, or cut out a kind of panel to make them cool